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TITLE OF THE INVENTION 

Thrombus Detecting Apparatus, Thrombus Treating 
Apparatus and Methods Therefor 
FIELD OF THE INVENTION 
5 The present invention relates to a thrombus 

detecting apparatus, which detects a thrombus (a mass 
of blood) flowing through a blood vessel in a living 
body, a thrombus treating apparatus, which dissolves 
and removes the thrombus detected by the thrombus 
10 detecting apparatus and methods therefor. 
BACKGROUND ART 

Since a thrombus induced in a blood vessel in a 
living body causes to lose fluidity of blood, disturbs 
blood stream and plugs the blood vessel, the thrombus 

15 is one cause for diseases such as vasculopathy . It is 
said that brain infarction, which is one brain 
vasculopathy, is primarily caused through embolization 
of a blood vessel in a brain by a thrombus. 

Accordingly, it is understood that an onset of 

20 diseases can be suppressed by detecting the thrombus 
in the blood vessel and by removing the same. For this 
purpose, JP-A-2001-327495 proposes an ultrasonic wave 
device, which is constituted so as to specify a thrombus 
(embolization) portion in a brain blood vessel by making 

25 use of an image taking ultrasonic wave device and to 
perform treatment by irradiating treatment use 
ultrasonic wave to the thrombus (embolization) portion 
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to dissolve the same. In the ultrasonic wave device 
disclosed in the document, such as position and size 
of the thrombus (embolization) portion induced in the 
brain blood vessel are grasped by making use of the image 
5 taking use ultrasonic waves, and the dissolve treatment 
use ultrasonic waves are accurately irradiated to the 
thrombus (embolization) portion. 

Now, the brain infarction includes such as lacuna 
infarction, atheroma thrombus infarction and 

10 cardiogenic cerebral embolism. The lacuna infarction 
is one, in which a fine artery in a brain is damaged 
due to high blood pressure and plugged thereby to form 
a small infarction nest at a deep portion in the brain. 
The atheroma thrombus infarction is one, which is caused 

15 by narrowing such as an artery at the neck and a 
comparatively large artery in the skull due to hardening 
(atheroma hardening) the artery where a thrombus is 
induced to plug the same completely or the thrombus thus 
induced peels off and flows out to plug the downstream 

20 thereof. The cardiogenic cerebral embolism is one, 
which is caused when a thrombus induced in a heart is 
peeled off and flows into an artery in the brain. Further, 
■ a cause for vasculopathy can be induced after when an 
operation such as in obstetrics and gynecology field 

25 and in hypogastrium and pelvic, a thrombus is induced 
and a part of the thrombus is peeled off and flows into 
an artery. 
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In the ultrasonic wave device as disclosed in the 
above referred to JP-A-2001-327495, although it is 
possible to observe the embolization portion already 
formed in a blood vessel and to treat the same, it is 
5 impossible to find out in advance a thrombus flowing 
through a blood vessel, which will be a cause for disease 
and to dissolve and remove the same. 

An object of the present invention is to provide 
a thrombus detecting apparatus, which permits to detect 
10 a thrombus, a possible cause of disease, flowing through 
a blood vessel and a method therefor. 

Another object of the present invention is to 
provide a thrombus treating apparatus, which permits 
to detect a thrombus, a possible cause of disease, 
15 flowing through a blood vessel and to dissolve and 
remove the same and a method therefor. 
SUMMARY OF THE INVENTION 

A thrombus detecting apparatus according to the 
present invention is provided with transducers, which 

20 transmit and receive ultrasonic waves, a transmitter 
and receiver unit, which transmits and applies driving 
pulses to the transducers and receives echo signals 
output from the transducers and a detector making use 
of ultrasonic waves, which processes output signals of 

25 the transmitter and receiver unit and detects a thrombus 
passing through a blood vessel, and/or a light source, 
which generates living body inspection light, a light 
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receiving unit, which receives the living body 
inspection light generated from the light source and 
passed through a subject and outputs electrical signals 
depending on the intensity of the received living body 
5 inspection light and a detector making use of living 
body light, which processes output signals of the light 
receiving unit and detects a thrombus passing through 
a blood vessel. 

The transducers are disposed near a blood vessel 

10 to be monitored and from which ultrasonic waves are 
transmitted and echo signals are received. In a case 
of a normal blood vessel where no thrombi exist, only 
a waveform is observed in which the echo signals are 
reflected at positions of the respective inner walls 

15 of the blood vessel (normal waveform) . On the contrary, 
in a case when a thrombus is passing through a blood 
vessel, in association with the thrombus passing 
another reflection waveform depending on the size of 
the thrombus is observed between the two reflection 

20 waves in addition .to the waveform in which the echo 
signals are reflected at positions of the respective 
inner walls of the blood vessel. The detection unit 
making use of ultrasonic waves detects the reflection 
waveform depending on the size of the thrombus. 

25 Probes for the light source are disposed near a 

blood vessel, from which living body inspection light 
is irradiated and the light receiving unit receives the 
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living body inspection light passed through inside the 
blood vessel and converts the same into electrical 
signals. In a case of a normal blood vessel where no 
thrombi exist, only a flat waveform is observed in which 
5 no amplitude of the electrical signals varies. On the 
contrary, in a case when a thrombus is passing through 
a blood vessel, in association with the thrombus passing 
a part of the irradiated living body inspection light 
is absorbed and the detected electrical signals show 

10 a waveform of which amplitude temporarily decreases. 
The detection unit making use of the living body light 
detects that a thrombus has passed when the electrical 
signals decrease. 

When combining the detection unit making use of 

15 ultrasonic waves and the detection unit making use of 
the living body light, both advantages can be taken that 
the detection unit making use of ultrasonic waves shows 
a high detection sensitivity at a deep portion in the 
skin and the detection unit making use of the living 

20 body light shows a high detection sensitivity at a 
shallow portion in the skin, thereby the thrombus 
passing can be detected with a high accuracy. 

Further, when a passing of a thrombus having a 
larger size more than a predetermined size is detected 

25 by the detection unit or when a number of detections 
of thrombi having a larger size more than a 
predetermined size is exceeded over a predetermined 
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number, an alarm device alarms the fact by making use 
of such as sound and image display. Further, the alarm 
device can be designed in such a manner that the alarm 
device sets individual alarm levels for the respective 
5 detection results of the detection unit making use of 
ultrasonic waves and the detection unit making use of 
the living body light and generates individual alarms 
when the respective alarm levels are reached or 
alternatively, while correlating the respective 
10 detection results of the detection unit making use of 
ultrasonic waves and the detection unit making use of 
the living body light, the alarm device generates an 
alarm when both detection results reach the respective 
alarm levels. 

15 Further, another feature of the present invention 

is that the thrombus detecting apparatus is provided 
with a portable self-power source. Thereby, the subject 
can carry the thrombus detecting apparatus and can 
monitors and detects generation of a thrombus at any 

20 time and any place. 

Further, in the present invention, the thrombus 
detecting apparatus is provided with a treatment use 
ultrasonic wave generating apparatus, which transmits 
ultrasonic waves for dissolving a thrombus flowing in 

25 a blood vessel based on the detection result of the 
detection unit, thereby, when a thrombus is detected, 
the thrombus dissolving use ultrasonic waves are 
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irradiated immediately for dissolving the thrombus. 
Thus, the treatment can be performed in early time by 
dissolving and removing the thrombus detected. 

Further, in the thrombus treating apparatus, the 
5 alarm device, which is a constitutional element for the 
thrombus detecting apparatus, is an optional device, 
and when a thrombus is detected the thrombus dissolving 
use ultrasonic waves are immediately irradiated from 
the treatment use ultrasonic wave generation apparatus . 
10 Further, in place of the alarm device, a display device, 
which displays the operation of the treatment use 
ultrasonic wave generation apparatus, can be added. 

Further, the thrombus treating apparatus is 
provided with a portable self-power source. Thereby, 
15 the subject can carry the thrombus treating apparatus 
and can monitors and detects generation of a thrombus 
at any time and any place and can treats in early time 
by dissolving and removing the thrombus. 

Further, in order to prevent a condition where a 
20 thrombus plugs a blood vessel and disturbs blood flow, 
the thrombus treating apparatus is provided with a 
living body light measurement apparatus and an 
injection device and through the use of the injection 
device a thrombus dissolving agent is injected to a 
25 subject depending on the blood stream condition 
observed by the living body light measurement 
apparatus . 



Further, the thrombus treating apparatus is 
provided with a means which monitors the injection 
amount of the thrombus dissolving agent by the injection 
device and the irradiation time of the ultrasonic waves 
5 by the treatment use ultrasonic wave generation 
apparatus and adjusts and controls the injection amount 
and the irradiation time. Since it is sometimes 
dangerous for a patient when a large amount of the 
thrombus dissolving agent is injected or the thrombus 
10 dissolving use ultrasonic waves are irradiated for a 
long time, through the provision of the adjustment and 
control means the injection amount and the irradiation 
time are managed. 

Further, the thrombus treating apparatus is 
15 provided with a thrombus dissolving agent activating 
use ultrasonic wave generating apparatus, which 
transmits ultrasonic waves to the thrombus dissolving 
agent for activating the thrombus dissolving agent 
injected into the blood vessel from the injection device, 
20 with which the effect of the injected thrombus 
dissolving agent can be further enhanced. 

With the thrombus detecting apparatus according 
to the present invention, a thrombus, a possible cause 
of disease, flowing in the blood vessel can be detected 
25 without delay. With the thrombus treating apparatus 
according to the present invention, a thrombus, a 
possible cause of disease, flowing in the blood vessel 
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can be detected without delay and can be dissolved and 
removed. 

BRIEF DESCRIPTION OF THE DRAWINGS 
Fig.l is a diagram showing a first embodiment 
5 relating to a thrombus detecting apparatus according 
to the present invention; 

Fig. 2 is a diagram showing a second embodiment 
relating to a thrombus detecting apparatus according 
to the present invention; 
10 Fig. 3 is a diagram showing an attached condition 

of the thrombus detecting apparatus as shown in Fig.l 
and Fig. 2 on a user; 

Fig. 4 is a diagram for explaining the operation 
of the thrombus detecting apparatus as shown in Fig.l 
15 and Fig. 2; 

Fig. 5 is a diagram showing a third embodiment 
relating to a thrombus detecting apparatus according 
' to the present invention; 

Fig. 6 is a diagram showing a fourth embodiment 
20 relating to a thrombus detecting apparatus according 
to the present invention; 

Fig. 7 is a diagram showing a first embodiment 
relating to a thrombus treating apparatus according to 
the present invention; 
25 Fig. 8 is a diagram showing a second embodiment 

relating to a thrombus treating apparatus according to 
the present invention; 
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Fig. 9 is a diagram showing a third embodiment 
relating to a thrombus treating apparatus according to 
the present invention; and 

Fig. 10 is a flowchart showing an operation example 
5 of the thrombus treating apparatus as shown in Fig. 9. 

DESCRIPTION OF BEST MODES FOR CARRYING OUT THE 
INVENTION 

Herein below, embodiments of the present invention 
will be explained with reference to the drawings 

10 attached. 

Fig.l is a diagram showing a first embodiment 
relating to a thrombus detecting apparatus according 
to the present invention. The thrombus detecting 
apparatus is designed to detect number of thrombi having 

15 a size larger than a predetermined one flowing through 
a blood vessel by making use of ultrasonic waves and 
includes an ultrasonic wave transducer 10, a 
transmitter and receiver unit 11, a thrombus counting 
unit 12, an alarm device 13 and a power source 15 therefor, 

20 wherein the transmitter and receiver unit 11, the 
thrombus counting unit 12, the alarm device 13 and the 
power source 15 are provided in the main body side of 
the thrombus detecting apparatus 1 and the ultrasonic 
wave transducer 10 is led out from the thrombus 

25 detecting apparatus 1 via a cable 14. 

The ultrasonic wave transducer 10 is an ultrasonic 
wave probe used such as in an ordinary ultrasonic wave 
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diagnosis apparatus, and which generates ultrasonic 
waves by converting pulse like electrical signals into 
mechanical vibrations and further converts mechanical 
vibrations due to reflection echoes from a subject into 
5 pulse like, electrical signals. The ultrasonic waves 
generated from the ultrasonic wave transducer 10 are 
set to be concentrated to a blood vessel 6 representing 
a predetermined focusing position via a skin 5 of the 
subject. The transmitter and receiver unit 11 generates 

10 pulse signals for driving the ultrasonic wave 
transducer 10 and transmits the same as well as 
amplifies weak echo signals output from the ultrasonic 
wave transducer 10, which is vibrated by the ultrasonic 
waves reflected from the inside of the subject and 

15 outputs the same to the thrombus counting unit 12. The 
thrombus counting unit 12 detects thrombi having a size 
larger than a predetermined size passed through the 
blood vessel 6 based on the amplified echo signals, 
counts the detected number and outputs the count value 

20 to the alarm device 13. Such as when the thrombus 
counting unit 12 detects passing of a thrombus and when 
the count value reaches more than a predetermined number, 
the alarm device 13 informs to the user of the thrombus 
detecting apparatus as an alarm such as by displaying 

25 the fact and by generating a sound. 

Fig. 2 is a diagram showing a second embodiment 
relating to a thrombus detecting apparatus according 
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to the present invention. The thrombus detecting 
apparatus is designed to detect thrombus having a size 
larger than a predetermined size or number thereof 
flowing through a blood vessel by making use of a living 
body light measurement apparatus, which receives light 
passed through a living body and measures conditions 
inside the living body and is constituted by a control 
unit 20, a laser diode 21, a living body light 
measurement probe 22, an irradiation light optical 
fiber 23, a detection light optical fiber 24, a photo 
diode 25, a measurement unit 26, an alarm device 27, 
and a power source 27 therefor. The control unit 20, 
the laser diode 21, the photo diode 25, the measurement 
unit 26, the alarm device 27 and the power source 28 
are provided in the main body side of the thrombus 
detecting apparatus 2 and the living body light 
measurement probe 22 is led out from the thrombus 
detecting apparatus 2 via the irradiation light optical 
fiber 23 and the detection light optical fiber 24. 

The living body light measurement probe 22 
includes a light emitting top end 23a of the irradiation 
light optical fiber 23 and a light receiving top end 
24a of the detection light optical fiber 24. The control 
unit 20 outputs driving signals to the laser diode 21 
for outputting from the laser diode 21 two light having 
different measurement wavelength, for example two near 
infrared light having wavelength of 780nm and 830nm. 
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The laser diode 21 outputs the light having the 
wavelength corresponding to the driving signals to the 
irradiation light optical fiber 23. Thereby, the light 
is emitted from the light emitting top end 23a in the 
5 living body light measurement probe 22. The emitted 
light passes the skin 5 and the blood vessel 6 of the 
subject and enters to the light receiving top end 24a 
in the living body light measurement probe 22 as living 
body inspection light. The detection light optical 
10 fiber 24 guides the entered light from the light 
receiving top end 24a to a light receiving face of the 
photo diode 25. The photo diode 25 receives the living 
body inspection light passed through the skin 5 and the 
blood vessel 6 of the subject and outputs electrical 
15 signals depending on the intensity of the received 
living body inspection light to the measurement unit 
26. The measurement unit 2 6 detects a thrombus having 
a size larger than a predetermined size passed inside 
the blood vessel 6 based on the electrical signals 
20 output from the photo diode 25, counts number of 
detection and outputs the count value to the alarm 
device 27. When the count value from the measurement 
unit 2 6 reaches more than a predetermined number, the 
alarm device 27 informs to the user of the thrombus 
25 detecting apparatus as an alarm such as by displaying 
the fact and by generating a sound. 

Fig. 3 is a diagram showing an attached condition 
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of the thrombus detecting apparatus as explained in 
Fig.l and Fig. 2 on a user. The size of the thrombus 
detecting apparatus is about what a human body 30 can 
always carry as shown in the drawing. In the drawing, 
5 the human body 30 carries the thrombus detecting 
apparatus 1 or 2, the ultrasonic wave transducer 10 or 
the living body light measurement probe 30 is attached 
on the skin near a blood vessel at the scruff of the 
neck and prepares to detect a thrombus having a size 
10 larger than a predetermined size flowing through the 
blood vessel. Thereby, the human body can perform such 
as other works and spend an ordinary life while carrying 
the thrombus detecting apparatus. Further when the 
detection number of thrombi exceeds the predetermined 
15 number and an alarm is generated, the user can hurry 
to a near by hospital or it' s regular hospital . Further, 
although not illustrated, a system can be built in which 
before attaching the apparatus on the user, a doctor 
sets a notification level of the user depending on the 
20 state of the disease and when the thrombus detecting 
apparatus generates an alarm, the alarm is notified to 
a medical institution such as it's regular hospital or 
to a fire department for calling an ambulance via a 
wireless line (such as cell phone communication 
25 network) . 

Fig. 4 is a diagram for explaining the operation 
of the thrombus detecting apparatus as shown in Fig.l 
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and Fig. 2. In Fig. 4, "ultrasonic wave" at the upper 
column, a waveform of echo signals detected by the 
thrombus detecting apparatus 1 as shown in Fig.l, 
"living body light" at the lower column, a waveform of 
5 electrical signals detected by the thrombus detecting 
apparatus 2 as shown in Fig. 2, "normal" at the left side 
column, exemplary signals of a normal blood vessel when 
no thrombus 61 exists and "thrombus exist" at the right 
side column, exemplary signals when a thrombus 61 has 

10 passed through the blood vessel 61 are respectively 
shown. As will be apparent from the drawing, in a case 
of a normal blood vessel in which no thrombus exists, 
the echo signals show a waveform in which the echo 
signals are reflected at positions of the respective 

15 inner wall portions of the blood vessel 6 and the 
electrical signals of the penetrating living body light 
show a flat waveform with no amplitude variation. On 
the contrary, in a case when a thrombus 61 is passing 
through a blood vessel 6, in association with the 

20 thrombus 61 passing, the echo signals show another 
waveform depending on the size occupied by the thrombus 
61 between the two waves in addition to the waveform 
(normal waveform) in which the echo signals are 
reflected at positions of the respective inner walls 

25 of the blood vessel and the electrical signals of the 
penetrating living body light show a waveform of which 
amplitude temporarily decreases due to partial 
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absorption of the penetrating living body inspection 
light by the thrombus. The thrombus counting unit 12 
or the measurement unit 2 6 detects that a thrombus has 
passed through the blood vessel 6 based on such signal 
5 variation and determines the number of such thrombus 
passing . 

Fig. 5 is a diagram showing a third embodiment 
relating to a thrombus detecting apparatus according 
to the present invention. Fig. 5 thrombus detecting 

10 apparatus is a combination of Fig.l thrombus detecting 
apparatus 1 making use of ultrasonic waves and Fig. 2 
thrombus detecting apparatus 2 making use of living body 
light. In Fig. 5, since the same reference numerals are 
assigned to the same constituents as in Figs . 1 and 2, 

15 the explanation thereof is omitted. As shown in Fig. 5, 
through combining both, the different features of the 
detection sensitivity of both depending on the depth 
from the skin are advantageously utilized and a thrombus 
passing can be detected with a high accuracy. 

20 Namely, with the measurement making use of living 

body light, the measurement depth is about 20mm, with 
the measurement making use of ultrasonic waves the 
measurement depth is about from 20mm to 240mm, therefore, 
both measurements are used differently, in that when 

25 measuring a blood vessel at a deep portion the 
measurement making use of ultrasonic waves is used and 
when measuring a blood vessel at a shallow portion the 
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measurement making use of living body light is used. 

Fig. 6 is a diagram showing a fourth embodiment 
relating to a thrombus detecting apparatus according 
to the present invention. Fig. 6 thrombus detecting 
5 apparatus is a combination of Fig.l thrombus detecting 
apparatus 1 making use of ultrasonic waves and Fig. 2 
thrombus detecting apparatus 2 making use of living body 
light, and a different point from Fig. 5 is that the alarm 
devices 13 and 27 in Fig. 5 are constituted by a single 

10 common alarm device 60. Although the alarm devices 13 
and 27 in Fig. 5 are constituted so as to operate 
separately, the alarm device 60 of the present 
embodiment is constituted so as to generate an alarm 
based on a counted value from the thrombus counting unit 

15 12 and the measurement unit 26. For example, the alarm 
device 60 generates an alarm when both counted values 
from the thrombus counting unit 12 and the measurement 
unit 26 exceed a predetermined value. Further, when one 
of the counted values exceeds the predetermined value 

20 and the other is slightly below the predetermined value, 
it is possible to design to permit to generate an alarm. 
Further, the predetermined count values can be 
determined differently for the thrombus counting unit 
12 and the measurement unit 26. 

25 Fig. 7 is a diagram showing a first embodiment 

relating to a thrombus treating apparatus according to 
the present invention. In Fig. 7, since the same 
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reference numerals are assigned to the same 
constituents as in Fig.l, the explanation thereof is 
omitted. The thrombus treating apparatus as shown in 
Fig .7 is one in which a treatment use transducer 71 and 
5 a control unit 70 are added to the thrombus detecting 
apparatus as shown in Fig.l, The control unit 70 
supplies to the treatment use transducer 71 drive pulses 
having frequency of 100-500 [kHz] and intensity of 
0.5-1.5 [W/cm 2 ] in response to a signal from the alarm 

10 generating device 13. Further, the drive pulses 
supplied to the detection use transducer 10 have a 
frequency of 3 [kHz] and intensity of about 1/10 of the 
above. However, these numeral values are only an example 
and values other than the above can of course be used. 

15 Although the alarm device 13 generates an alarm when 
the count value from the thrombus counting unit 12 
exceeds the predetermined value, in the present 
embodiment, the signal to the control unit 70 is 
designed to be output every time when the count value 

20 from the thrombus counting unit 12 is input to the alarm 
device 13. Further, the count value from the thrombus 
counting unit 12 can be directly input to the control 
unit 70 and based on the input the control unit 70 can 
output the drive pulses to the treatment use transducer 

25 71 . In this instance, the alarm device 13 can be omitted. 

Fig. 8 is a diagram showing a second embodiment 
relating to a thrombus treating apparatus according to 
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the present invention. In Fig. 8, since the same 
reference numerals are assigned to the same 
constituents as in Figs. 2 and 7, the explanation thereof 
is omitted. The thrombus treating apparatus as shown 
5 in Fig. 8 is one in which a treatment use transducer 71 
is added to the thrombus detecting apparatus as shown 
in Fig. 2. The control unit 70 supplies to the treatment 
use transducer 71 drive pulses having frequency of 
100-500 [kHz] and intensity of 0.5-1.5 [W/cm 2 ] in 

10 response to a signal from the alarm device 27. Although 
the alarm device 27 generates an alarm when the count 
value from the measurement unit 2 6 exceeds the 
predetermined value, in the present embodiment too, the 
signal to the control unit 70 is designed to be output 

15 every time when the count value from the measurement 
unit 26 is input to the alarm device 27. Further, the 
count value from the measurement unit 26 can be directly 
input to the control unit 70 and based on the input the 
control unit 70 can output the drive pulses to the 

20 treatment use transducer 71 . In this instance, the alarm 
device 27 can be omitted. In Figs. 7 and 8 embodiments, 
although an example of adding the treatment use 
ultrasonic wave transducer to the Figs.l and 2 thrombus 
detecting apparatus is explained, like treatment use 

25 transducer can be added to Figs . 5 and 6 thrombus 
detecting apparatus . 

Fig. 9 is a diagram showing a third embodiment 
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relating to a thrombus treating apparatus according to 
the present invention. Since the thrombus treating 
apparatus as shown in Figs. 7 and 8 are one in which the 
treatment use ultrasonic wave transducer is added to 
5 the potable thrombus detecting apparatus as shown in 
Figs.l and 2, the thrombus treating apparatus as shown 
in Figs. 7 and 8 are of course portable. On the other 
hand, since Fig. 9 thrombus treating apparatus is one 
used in a medical facility such as a hospital, in 

10 addition to Figs.l and 2 thrombus detecting apparatus 
a treatment use ultrasonic wave transducer, a thrombus 
dissolving agent injection device as well as a living 
body light measurement apparatus are provided. A 
control unit 90 is for controlling the entirety of Fig. 9 

15 thrombus treating apparatus. The operation of the 
control unit 90 will be explained together with the 
respective constitutional elements . 

A thrombus detection unit 91 is constituted by the 
transmitter and receiver unit 11 and the thrombus 

20 counting unit 12 as shown in Fig.l, detects a thrombus 
flowing through a blood vessel by making use of the 
detection use transducer 10 attached to the skin nearest 
to a blood vessel at the scruff of the neck of the human 
body 30 and outputs the detection signals to the control 

25 unit 90. The control unit 90 senses that a thrombus is 
passing through the blood vessel based on the detection 
signals output from the thrombus detection unit 91 and 
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outputs a thrombus treatment starting signal to a 
ultrasonic wave transmission unit 92. Further, in place 
of the thrombus detection unit 91 and the detection use 
transducer 10, the thrombus detecting apparatus 2 and 
5 the living body light measurement probe 22 as shown in 
Fig. 2 can be used. 

The ultrasonic wave transmission unit 92 supplies 
drive pulses to treatment use transducers 92a and 92b 
in response to the input of the thrombus treatment 
10 starting signal from the control unit 90. The treatment 
use transducers 92a and 92b are attached to a head 
portion of the human body 30 and irradiates thrombus 
dissolving use ultrasonic waves to the head portion of 
the human body 30 in response to the drive pulses from 
15 the ultrasonic wave transmission unit 92 as well as 
irradiates ultrasonic waves for activating the thrombus 
dissolving agent to a blood vessel of the human body 
30 which will be explained later. 

A living body light measurement apparatus 93 
20 irradiates two light having different wavelength, for 
example, two near infrared light having wavelength of 
780nm and 830nm after modulating the same with different 
plural frequencies into the head portion by making use 
of a probe 93c attached to the head portion of the human 
25 body 30, receives respective living body inspection 
light having the two wavelengths irradiated and passed 
inside the head portion, produces two electrical 
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signals depending on the intensity of the received two 
inspection light and measures a state of blood stream 
in the blood vessel within the living body (herein in 
the head portion) based on the produced signals. The 
5 control unit 90 outputs a starting signal for monitoring 
the state of blood stream to the living body light 
measurement apparatus 93 and takes in a signals 
representing the blood stream state detected by the 
living body light measurement apparatus 93. 

10 An injector drive unit 94 is for injecting thrombus 

dissolving agent into the human body with an injection 
probe 94a depending on the blood stream state detected 
by the living body light measurement apparatus 93. Since 
the injection of the thrombus dissolving agent may 

15 increase a danger of hemorrhagic adverse effect at the 
outside of the infarction portion, the injection amount 
thereof should be strictly controlled. In the present 
embodiment, the injection amount of the thrombus 
dissolving agent is controlled by the control unit 90. 

20 On a monitor 95, respective operating conditions 

of the thrombus detection unit 91, the ultrasonic wave 
transmission unit 92, the living body light measurement 
apparatus 93 and the injector drive unit 94 are 
displayed. In the drawing, as an example of the monitor 

25 95 a monitor image 95a is displayed. The monitor image 
95a is constituted such as by a thrombus monitor, an 
ultrasonic wave irradiation monitor, a living body 
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light measurement image and a dissolving agent monitor. 
On the thrombus monitor, such as a total number of 
thrombi having a size larger than a predetermined size 
detected by the thrombus detection unit 91 and a graph 
5 showing detection frequency along time as abscissa are 
displayed. On the ultrasonic wave irradiation monitor, 
such as a characteristic value and irradiation time of 
treatment use ultrasonic waves are displayed. On the 
living body light measurement image, such as an image 

10 illustrating a blood stream state in a blood vessel 
measured by the living body light measurement apparatus 
is displayed. On the dissolving agent monitor, such as 
an amount of dissolving agent injected and the injection 
time are displayed. 

15 Fig. 10 is a flowchart showing an operation example 

of the thrombus treating apparatus as shown in Fig. 9. 
Herein below, the operation of the thrombus treating 
apparatus will be explained according to the step order. 
In step S100, it is judged whether a predetermined 

20 number of thrombi flowing through the blood vessel is 
detected by the thrombus detection unit 91 and when 
judged detected (YES) , the process advances to step S101 
and when (NO) , the process is repeatedly executed until 
the predetermined number of thrombi is detected. In step 

25 S101, since the predetermined number of thrombi is 
detected by the thrombus detection unit 91, a thrombus 
treatment starting signal is sent out to the ultrasonic 
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wave transmission unit 92, drive pulses are supplied 
to the treatment use transducers 92a and 92b and 
treatment use ultrasonic waves are transmitted to the 
head portion. In step S102, a state of blood stream in 
5 a blood vessel inside the living body (head portion) 
is measured by the living body light measurement 
apparatus 93. In step S103, it is judged whether the 
result of blood stream check by the living body light 
measurement apparatus 93 is problematic and when judged 

10 problematic (YES), the process advances to the 
subsequent step S104 and a predetermined amount of 
thrombus dissolving agent is injected, and when judged 
no problematic (NO) the process returns to S100. In step 
S105, it is judged whether the amount of thrombus agent 

15 already injected by the injector drive unit 94 reaches 
the maximum value and when judged reached (YES), the 
process jumps to step S107 and when judged not yet 
reached (NO) , the process advances to the subsequent 
step S106. In step S106, the dissolving agent is 

20 injected again by the injector drive unit 94. In step 
S107, in association with the injection of the 
dissolving agent and in order to activate the dissolving 
agent, the drive pulses are supplied to the treatment 
use transducers 92a and 92b from the ultrasonic wave 

25 transmission unit 92, and for example, ultrasonic waves 
having frequency of 20 [kHz]~2 [MHz] and intensity of 
0.1-1.0 [W/cm 2 ] are transmitted. In step S108, it is 
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judged whether the transmission time of the treatment 
use ultrasonic waves as well as the dissolving agent 
activation use ultrasonic waves is reached to the limit, 
and when judged not reached (NO), the process returns 
5 to step S102 and when judged reached (YES) , the 
treatment finishes. 

In Fig. 9 embodiment, although the example in which 
the treatment use transducer serving also as the 
thrombus dissolving agent activation use transducer is 

10 attached to the head portion, a treatment use transducer 
which outputs thrombus dissolving use ultrasonic waves 
can be separately provided near the detection use 
transducer 10. Then, the transmission of the treatment 
use ultrasonic waves in step S101 can be performed by 

15 the separately provided treatment use transducer or by 
both treatment use transducers. 
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